Antimicrobial capacity of ultrasound and ozone for enhancing bacterial safety on inoculated shredded green cabbage (Brassica oleracea var. capitata).
The high frequency and incidence of foodborne outbreaks related to fresh vegetables consumption make a signiﬁcant public health concern and cause an economic burden worldwide. This study evaluated the effect of individual and combined application of ultrasound (40 KHz, 100W) and ozone on foodborne Escherichia coli (E. coli) and Salmonella inactivation, as well as their impact on cabbage' color and vitamin C. Plate count, scanning electron microscopic (SEM) and Flow cytometry (FCM) following single or double staining with carboxyﬂuorescein diacetate (cFDA) and propidium iodide (PI) were used to determine bacterial inactivation parameters, such as cell culturability, membrane integrity, intracellular enzyme activity, injured and dead cells. Results of FCM and SEM showed that ultrasound treatment affected bacteria mainly by acting on the cell membrane and intracellular esterase inactivation which resulted in bacterial death. Furthermore, when combined with ozone at 1.5 mg L-1, the maximum reduction of bacterial populations was observed at 8 min with no damage on the surface of treated leaves. Therefore, fresh products sanitization using a combination of ultrasound and ozone has the potential to be an alternative for maintaining the color and vitamin C on green cabbage.